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ABOUT THE AUTHOR  

Richard Ellenbogen is an active party in the case, a resident of the State of New York, the CEO of Allied 
Converters, and welcomes the opportunity to provide comments as requested by the Commission in the 
above referenced proceeding, issued in the May 18, 2023 “Order Initiating Process Regarding Zero 
Target”.  

He is a Former Bell Labs Engineer that worked in the Power Systems Laboratory there.  He has done 
work on the Utility System with NYSERDA and Con Ed. He also decarbonized his factory starting in 
1999 and those measurements resulted in the Public Service Commissions Case 08-E-0751 to reduce 
power line losses. He was an invited speaker to a PSC Utility Conference in 2008 for that case on Line 
Loss Reduction that was initiated by Steven Keller of DPS based upon the author’s work at the factory 
and a paper written at the request of Con Ed after a factory visit. He was the Keynote Speaker at the 2023 
Business Council of New York State’s Renewable Energy Conference and an invited speaker at the 
Dutchess County Chamber of Commerce meeting on Energy. He was an early adopter of renewable 
technologies going back to the 1990's and decarbonized both his home and his business two decades ago. 
Between 2006 and mid-2023, the business recycled or repurposed 100% of its waste and sent nothing to a 
landfill. From 2023 until the end of 2025, that figure has been 99% recycling/repurposing.  

Over the past 20 years, the factory has generated between 60% and 85% of its electrical energy onsite 
with a carbon footprint approximately 30% - 40% lower than the Con Ed System, even prior to the 
closing of Indian Point. The total energy costs at the facility were $1.19 per square foot in 2024 and 2025 
whereas the average energy costs in the Northeast United States for a facility of that type are between 
$4.00 and $7.00 per square foot.  Despite energy costs increases in NY State and the Con Ed area during 
that time, the costs there have been flat due to increased investment in energy recovery infrastructure. 

Over the past three years, he has explored adding energy storage to the systems at the factory to offset the 
likelihood of energy failures in the Con Ed service area that have been documented by the NYISO.in the 
2025-34 Reliability analysis.  He has been expecting that this would be a necessity since the CLCPA was 
passed in 2019 and has written extensively on the subject so the energy storage project has been on the 
schedule for over six years.  An analysis of the proposed project done by the US DOE has indicated that 
by storing energy generated overnight by the over 70% efficient generation located on-site at the factory, 
an additional 24% carbon reduction could be obtained. 

  



INTRODUCTION 

On February 2, 2026 I filed a document in this case, 15-E-0302, “The Intrinsic Danger of Siting Utility 
Scale Lithium Based Energy Storage Systems in Densely Populated Areas”, that showed the potential 
harm to local communities of siting large Lithium based Battery Energy Storage Systems (BESS) in their 
jurisdictions.  The following document expands on that work and clearly shows the major gaps in the 
BESS technology and in public regulation of it. 

NY State has become the proverbial “Lady that Swallowed the Fly”, with the fly being state energy policy 
over the past several years that has led to the NYISO warning about blackouts and major generation 
shortages in the very near future.  NY State’s solution, or cure for those years of failed policy, has been to 
swallow the entire barnyard and all of the animals in it without adequately reviewing the consequences of 
their actions.  For those unfamiliar with the parable, the lady dies at the end. 

This is a very ironic situation because over the past 37 years, NY State has decommissioned three 
functioning nuclear reactors, Shorham’s 820 MW in 1989 and Indian Point’s two reactors with a 
combined 2000 MW capacity between 2020 and 2021. All of the units were shuttered essentially because 
of public fear of the systems and the associated political pressure. 

That makes comparing nuclear plant safety with BESS safety a valid comparison for utility system 
viability and that is what this document will explain in detail.  As the comparisons will show, a nuclear 
plant is a statistically far safer facility to have located in any community than a BESS System.  The 
nuclear industry is far more regulated and has far more stringent reporting requirements, and as a result 
over its entire history dating back 65 years, it has caused far less, if any, environmental damage than a 
BESS industry that is less than a couple of decades old.  In spite of that, NY State seems determined to 
inflict damage on its local communities to try and mitigate the damage from its failed energy policies. 

The Nuclear Industry has a strict reporting system for grading and reporting incidents at both nuclear 
plants and from any organization that handles any type of radiological material.  It is called INES 
(International Nuclear and Radiological Event Scale)  Figure 1 shows a graphic representation of the 
INES levels. 

FIGURE 1 – INES Levels (Source – Wikipedia) 
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This report was generated by asking the following four simple questions of Perplexity AI.  All Perplexity 
responses are in italics.  The first two questions are shown below and the last two questions will be 
presented when there is context for them later in the document.  The answer to the first question was, 
”No”.  The second question was offered by the AI algorithm in response to the first question.  It asked, 
“Should I build a comparable scale?”. 

1 - Is there a battery failure event scale similar to the INES nuclear scale? 

2 - Build a comparison dashboard between the IAEA's INES nuclear safety scale and the NFPA 855 
Standard for Stationary Energy Storage Systems. Contrast their methods of categorizing risk, 
detailing how each approach measures hazard severity (INES uses radioactive release, NFPA 855 
uses fire-suppression and containment metrics). Include a summary of how battery industry 
analysts actually classify 'thermal runaway' events compared to nuclear 'accident' levels 4–7, and 
synthesize current industry frameworks for reporting site-level battery fires and containment 
failures into a structured, side-by-side positioning report 

None of the questions were leading or biased and the responses were very telling.  Having an impartial AI 
system generate the dashboard removes any human emotion from the analysis, The full responses from 
Perplexity appear in the appendices 1 – 4 for the associated question.  Appendix 5 shows the dashboard 
that Perplexity constructed.  It also shows the severity of the ten BESS incidents in the United States since 
January 1, 2024, based upon the INES type scale that Perplexity built. 

THE INES EVENT REPORTING SCALE and THE BESS EQUIVALENT SCALE 

The INES Nuclear event reporting scale was introduced in 1990.  Events prior to that date were 
retroactively graded according to the scale and historical data of each event.  The scale in Figure 1 
showed that  events above a level 4 are those that had an impact on the local community.  This document 
only deals with INES Events in the US Power sector since 1975, a period of over 50 years, and BESS 
Events in the US Power Sector since January 1, 2024, a period of less than 2-1/2 years. 

The third question that was presented to Perplexity was: 

How many Level 4 and above INES nuclear incidents have occurred in the United States since 
1975? 

As is documented in Appendix 3, the response was that there has only been one event in the past 50 years 
and that was 47 years ago.  The only other event, referenced as SL-1 below,  occurred in 1961 and that 
was not a commercial nuclear plant.  It was an experimental military reactor built when the nuclear 
industry was in its infancy.  “Since 1975: one event — Three Mile Island (INES 5). No US nuclear 
facility incident has been rated Level 4 or higher since TMI. The SL-1 accident is the only other formally 
rated US event, predating your 1975 threshold by 14 years. There have been no Level 6 or 7 events on 
US soil at any point in history. 

Summarized in Figure 2 below, are the eight Level 2 and higher events that have occurred at US nuclear 
plants since 1975.  Radiation release was only associated with the Level 5 event at Three Mile Island 
and after 46 years, there have been no deaths associated with that event and no environmental damage.  
There was one level 3 event in 2002, 24 years ago, and six level 2 events with the latest being 16 years 



ago.  That was related to an electrical fire in switchgear and not to the reactor.  That type of fire also 
occurs in utility substations and goes unnoticed unless it turns the night sky blue over NY City.  No 
radiation release was associated with the seven Level 2 and Level 3 incidents and there was no local 
impact from any of them. 

----------------------------------------------------------------------------- 

FIGURE 2  Level 2+ at US Nuclear Generating Plants Since 1975 — Complete Picture 

Here is the full corrected table across all levels, restricted to power reactors only: 

Year Level Facility State Key Facts 

1979 5 
Three Mile Island Unit 
2 

PA 
Partial core meltdown; ~2M people received avg. 1 mrem 
above background 

1996 2 
Wolf Creek 
Generating Station 

KS 
Frazil ice blocked intake, forcing manual reactor trip; turbine-
driven AFW pump failed; "B" ESW train narrowly stayed 
operable 

1999 2 
Indian Point Nuclear 
Generating Unit 2 

NY 
Spurious trip, emergency diesel generator output breaker 
immediately tripped open, de-energizing a safety bus; Unusual 
Event declared 

1999 2 
Waterford Steam 
Electric Station Unit 3 

LA 
~5,500 gallons of reactor coolant lost to refueling water 
storage pool during shutdown; Alert emergency declared 

2001 2 
Point Beach Nuclear 
Plant Units 1 & 2 

WI 
Latent design flaw: loss of instrument air could disable AFW 
system entirely; no backup accumulators existed 

2002 3 
Davis-Besse Nuclear 
Power Station 

OH 
Boric acid corroded 70% through reactor vessel head; 3/16" 
stainless steel liner all that remained 

2005 2 
Kewaunee Nuclear 
Power Plant 

WI 
Flooding analysis never completed; non-safety piping failure in 
turbine building could have disabled ESF equipment rooms 

2010 2 
H.B. Robinson Steam 
Electric Plant Unit 2 

SC 
Bus-tie breaker fault caused two sequential fires in switchgear; 
multiple system failures; upgraded from Level 1 to Level 2 after 
NRC re-inspection 

Total at commercial generating stations since 1975: 8 events  one Level 5, one Level 3, and six Level 2. 

----------------------------------------------------------------------------------- 

As a comparison to the nuclear safety record documented above are the ten BESS incidents that have 
occurred in the United States during a period of 2-1/2 years since January 1, 2024, one twentieth of the 
timeframe of the nuclear analysis and one sixth of the timeframe since the last Level 2 or higher nuclear 
incident. 

https://en.wikipedia.org/wiki/Astoria_Borealis


Figure 3 lists the ten incidents based upon the INES/BESS rating system created by Perplexity.  There 
have been two Stage 4 events with major discharge of gases and heavy metals, four Stage 3 events and 
Four Stage 2 events.  Note that two of the Stage 3 events were the newer LFP technology, and the 
description associated with them is “Better Contained”, not “Fully Contained.” Additionally, “Better” is a 
very relative term when the bar has been set so low by prior events.   Also note the comment about the 
reporting vacuum regarding sub-ignition events.  Contrasted with over 50 years of nuclear plant operation 
with no environmental damage, the record of Lithium based BESS systems over 1/20th the timeframe with 
significant environmental damage is abysmal. The full text and description for Figure 3 appears in 
Appendix 2. 

--------------------------------------------------------------------------------------------------- 

FIGURE 3 – BATTERY INCIDENTS AT US UTILITY SCALE ENERGY STORAGE FACILITIES SINCE 1/1/2024 

The section covers all 10 incidents (Jan 2024 – May 2026) with their INES/Battery stage ratings, and 
includes the cross-incident pattern analysis at the bottom: 

• Two Stage 4 (Installation Catastrophic) events: Gateway San Diego and Moss Landing — both 
NMC chemistry, indoor buildings, EPA CERCLA enforcement 

• Four Stage 3 (Propagation) events: Escondido, Royse City, Parkfield, and Glendale-Peoria — 
notably the two LFP/Megapack incidents (Parkfield, Glendale-Peoria) contained better despite 
larger nameplate capacity 

• Four Stage 2 (Cell Ignition) events: Santa Ana, Digital Realty Hillsboro, Warwick NY, and San 
Marcos 

• Zero Stage 0–1 events in the log, reflecting the well-documented reporting vacuum where sub-
ignition incidents go unrecorded federally 

------------------------------------------------------------------------------------------------------------- 

The fourth question that was asked of Perplexity was the following and the AI response appears below it.  
The full text is in Appendix 4.: 

If battery fires release gases and heavy metals, how does that compare to a Level 2 nuclear generator 
incident that has no radiation release? 

This is one of the sharpest analytical points in the entire framework. Let me search for the specific 
toxicological data to give you hard numbers. 

Now I have everything needed to build a rigorous comparison. Let me construct the analysis. 

BESS Fire Emissions vs. Level 2 Nuclear Plant Incident: What's Actually Released 

This is one of the most analytically uncomfortable asymmetries in the entire 
framework. The short answer: a Level 2 nuclear plant incident releases nothing 
into the environment by definition, while a Stage 2–4 BESS fire releases a 
chemically complex, multi-pathway hazardous plume that would trigger federal 
reporting requirements under almost any other industrial sector. 



In the prior statement, Perplexity was stating that the Stages in its BESS Scale don’t correlate on an 
“Apples to Apples” equivalent with the INES Scale because a Level 2 Nuclear Event is far less impactful 
on the surrounding environment than its determination of a Stage 2 BESS Event.  The effects of that and 
the chemicals released are documented in Appendix 4 and echo what was presented in the earlier 
document, “The Intrinsic Dangers…..”. 

While the newer LFP BESS systems are better, they are not foolproof and they are not as benign as the 
installers would have you believe. 

Further, the statement that a Stage 2–4 BESS fire releases a chemically complex, 
multi-pathway hazardous plume that would trigger federal reporting 
requirements under almost any other industrial sector, is indicative of the fact that 
not clearly documenting these events has the “ignorance is bliss” effect on both the public and policy 
makers. 

Perplexity also had the following suggestion regarding Policy Implications for Grid Scale Deployment of 
BESS Systems: 

As utility-scale BESS Installations grow to multi-GWh scale in locations like New York, California, and 
Texas – often sited in or near dense grid interconnection zones – the absence of a standardized, post 
event severity classification system creates an analytic blind spot.  The nuclear sector’s INES framework, 
for all its limitations, enables regulators to benchmark the severity of events across time and 
geographies.  An equivalent BESS classification standard – one that integrates EUCAR cell-level data, UL 
9540A propagation outcomes, and EPRI root cause taxonomy into a unified, publicly reportable Severity 
number – would represent a significant advancement in grid-level energy storage risk management. 

That type of framework does not exist and based upon the lack of information available to the public and 
their representatives, decisions about these systems are being made in an information vacuum where the 
only stimulus is BESS money being dangled in front of the noses of towns without any attention being 
paid to the potential downstream consequences.  To understand the full ramifications of this information 
gap, readers are encouraged to read the full incident histories of the ten events that are documented in 
Appendix 5.  The event history with consequences and evacuations starts on page 35 and the entirety of 
Appendix 5 was constructed without human intervention or prejudices.



CONCLUSION 

The BESS Industry has a far worse safety and environmental record over the past 2-1/2 years than the 
nuclear industry has over the past 50 years, a period twenty times as long.  NY State regulators and policy 
makers are ignoring these facts and allowing these systems to be installed in populated neighborhoods 
while also ignoring the potential consequences.  The fact that the BESS industry is immune from 
regulations that would “trigger federal reporting requirements under almost any other industrial 
sector “, clearly documents how far the state and the industry has to go before allowing widespread 
installations of these systems.  Regulators are not ensuring the public’s safety.  They are only trying to put 
a band-aid on years of utility system mismanagement.  The unsolicited conclusion generated by 
Perplexity documents the problem far better than any human could and it follows in italics.  While the 
IAEA would not be the regulating agency for BESS Systems, the Department of Energy could be. 

 

The Regulatory Gap in One Number 

The 6 nuclear plant Level 2 events (1996–2010) all involved zero radiation release — pure defense-in-
depth degradation. Every one triggered mandatory NRC notification, IAEA submission, and public INES 
rating. The BESS equivalent — a BMS anomaly, suppression margin reduction, or near-ignition precursor 
— has no federal reporting pathway, no IAEA submission, and no public rating requirement. That 
asymmetry is the structural argument Section 07 of the dashboard documents in real incident terms. 

The Level 2 nuclear comparison doesn't show that nuclear is more dangerous than BESS. It shows the 
opposite problem: the nuclear framework is so mature it captures events that cause zero harm, while 
the battery framework misses events that cause documented, measurable, multi-pathway 
environmental harm. 

 

Based upon the prior information, the question has to be asked, “From a Public Safety Standpoint, if 
you’ve decommissioned three nuclear reactors, why would you want to install a BESS facility in 
populated areas that is far less safe?” 

 

  



APPENDIX 1- 

Is there a battery failure event scale similar to the INES nuclear scale ? 

There is no single, globally adopted battery-failure event scale equivalent to the INES nuclear scale; 
instead, batteries are covered by a patchwork of safety standards, test regimes, and incident 
classifications depending on application (EVs, grid storage, aviation, etc.). Some sectors use structured 
severity categories, but nothing as universally recognized and public-facing as INES for nuclear and 
radiological events. 

 

What INES Does (For Comparison) 

The International Nuclear and Radiological Event Scale (INES) is a 0–7, roughly logarithmic scale used in 
about 60–70 countries to communicate the safety significance of nuclear and radiological incidents to 
the public and media. Levels 1–3 are “incidents” and 4–7 are “accidents,” with each level intended to 
represent roughly a ten-fold increase in severity compared to the previous one. 

INES is explicitly designed as a communication and harmonization tool across all civil nuclear 
installations and activities involving radiation sources (facilities, transport, storage, etc.), not just for 
internal technical analysis. 

 

How Battery Failures Are Treated Today 

For batteries (especially Li-ion), safety is mainly handled through: 

• Product and transport test standards (e.g., UN Manual of Tests and Criteria section 38.3 for 
transport, IEC/UL product safety standards), which define pass/fail criteria for abuse tests rather 
than a multi-level public severity scale. 

• Sector-specific safety and reporting frameworks: 

o Aviation uses detailed incident/accident reporting with standardized taxonomies for 
occurrences involving batteries, but not a simple 1–7 public scale. 

o EV and grid-storage incidents are usually classified under broader fire, electrical, or 
industrial accident reporting systems at national or local level. 

These frameworks aim at technical compliance and risk reduction, not at a public-oriented severity 
ladder like INES. 

 

Why There Isn’t an INES-Like Battery Scale 

Several factors make an INES-style scale for battery failures less likely (so far): 

• Scope and heterogeneity: Battery incidents span consumer electronics, EVs, aviation, maritime, 
and grid storage, each with different regulators, loads, geometries, and risk metrics. 



• Existing risk metrics: Sectors already quantify risk with their own measures (e.g., fire load, toxic 
gas generation, probability of thermal runaway propagation, casualty counts), which don’t map 
cleanly onto a single global scale. 

• Communication focus: Nuclear events are rare but high-consequence and politically sensitive, 
which motivated a unified international communication tool; battery incidents are more frequent 
but usually localized and handled within sector-specific safety regimes. 

You do see local or company-internal categorization schemes (e.g., “minor cell vent” vs. “container-level 
thermal runaway” for energy-storage systems), but these aren’t standardized globally or widely known 
outside specialist communities. 

 

Practical Implications for Your Work 

If you need something INES-like for batteries in an analytical framework (e.g., grid-scale storage or EV 
infrastructure), you typically have to: 

• Start from existing safety standards (fire code hazard classifications, thermal runaway test 
outcomes, maximum credible fire size, gas release rates). 

• Define your own ordinal scale based on: 

o Spatial extent (cell, module, pack, container, building). 

o Consequences (no off-site effects, local facility damage, off-site impacts, casualties, 
long-term environmental damage). 

o Response complexity (no intervention, on-site firefighting, off-site emergency response, 
evacuation). 

That gives you a custom severity index analogous in spirit to INES, but tailored to electrochemical 
systems and your regulatory/jurisdictional context. 

Would you like help designing a quantitative “battery event severity scale” for a specific application (e.g., 
containerized Li-ion grid storage versus EV depots)? 

  



APPENDIX 2 – 

Build a comparison dashboard between the IAEA's INES nuclear safety scale and 
the NFPA 855 Standard for Stationary Energy Storage Systems. Contrast their 
methods of categorizing risk, detailing how each approach measures hazard 
severity (INES uses radioactive release, NFPA 855 uses fire-suppression and 
containment metrics). Include a summary of how battery industry analysts 
actually classify 'thermal runaway' events compared to nuclear 'accident' levels 
4–7, and synthesize current industry frameworks for reporting site-level battery 
fires and containment failures into a structured, side-by-side positioning report 

 

Now let me run all the research in parallel: 

I now have comprehensive research. Let me build the dashboard. 

Now I have everything needed. Let me build the full dashboard: 

The dashboard looks excellent — clean typography, proper color coding (indigo for nuclear, amber for 
battery), and the comparison table is rendering correctly. Let me deploy it. 

The dashboard is live. Here's a summary of what's inside across six sections: 

Dashboard Structure 

01 — Framework Architectures 
Side-by-side deep-dive cards for each standard. INES is shown as a three-axis post-event severity 
descriptor (People & Environment / Radiological Barriers / Defence-in-Depth) with TBq and mSv as 
primary hazard quantities. NFPA 855 is shown as a four-axis pre-incident compliance framework 
(Installation Type / Energy Quantity / Suppression Strategy / HMA threshold), with kWh and % of LFL as 
primary metrics. 

02 — Severity Scales Decoded 
Full annotated INES 7-level scale with real-world TBq thresholds and event examples (Chernobyl, 
Fukushima, TMI-2, Kyshtym, Tokaimura). NFPA 855's four installation risk tiers. Full EUCAR cell Hazard 
Level grid (0–7) with classification criteria. 

03 — Thermal Runaway Industry Classification 
Five-stage battery analyst framework (Precursor → Gas Venting → Cell Ignition → Unit Propagation → 
Installation Catastrophic) mapped against EUCAR levels, Sandia/ORNL severity scores, UL 9540A 
containment tiers, and NFPA 855 response thresholds. Includes Elkhorn/Moss Landing 2025 and 
Gateway San Diego 2024 as documented real-event examples. 

04 — Side-by-Side Positioning 
14-row comparison table across dimensions including governing body, scale structure, primary hazard 
quantity, hazard physics, off-site consequence logic, containment philosophy, timing of rating 



assignment, mandatory reporting, and regulatory maturity. Followed by a nuclear Level 4–7 / battery 
Stage 3–4 analog mapping with explicit caveats where the comparison breaks down (Levels 6–7 have no 
battery equivalent). 

05 — Site-Level Incident Reporting 
Four panels detailing nuclear's mandatory CFR 50.72/50.73/IAEA IRS framework against battery ESS's 
fragmented voluntary system (NFIRS, EPRI database, UL Incident Reporting). Seven critical reporting gap 
pills highlight where BESS oversight lags nuclear by ~35 years. 

06 — Analyst Synthesis 
Six synthesis insights culminating in a policy implication note specific to grid-scale BESS deployment in 
jurisdictions like New York — arguing the case for a unified post-event BESS severity classification 
standard integrating EUCAR, UL 9540A, and EPRI root-cause taxonomy. 

INES vs NFPA 855 Safety Dashboard 

Based upon the previously generated scale, please classify battery incidents in the United States since 
January 1, 2024 on the created INES/Battery Scale 

I now have detailed facts on all major incidents. Let me build the new classified section into the 
dashboard: 

The file looks perfect. Now deploy the updated dashboard: 

The skill is loaded. Now let me verify the local file is in good shape and then deploy. 

Good — the file is at 1,717 lines with both commits in place. Deploying now. 

The dashboard is live and the nav bar already shows "07 US Incident Log" as a section tab. The update is 
deployed successfully. 

The dashboard is fully updated and live. Section 07 — US Incident Classification Log — is now accessible 
via the "07 US Incident Log" tab in the nav bar. 

The section covers all 10 incidents (Jan 2024 – May 2026) with their INES/Battery stage ratings, and 
includes the cross-incident pattern analysis at the bottom: 

• Two Stage 4 (Installation Catastrophic) events: Gateway San Diego and Moss Landing — both 
NMC chemistry, indoor buildings, EPA CERCLA enforcement 

• Four Stage 3 (Propagation) events: Escondido, Royse City, Parkfield, and Glendale-Peoria — 
notably the two LFP/Megapack incidents (Parkfield, Glendale-Peoria) contained better despite 
larger nameplate capacity 

• Four Stage 2 (Cell Ignition) events: Santa Ana, Digital Realty Hillsboro, Warwick NY, and San 
Marcos 

• Zero Stage 0–1 events in the log, reflecting the well-documented reporting vacuum where sub-
ignition incidents go unrecorded federally 

 



INES vs NFPA 855 Safety Dashboard 

How many Level 4 and above INES nuclear incidents have occurred in the United States since 1975 

This is enough to give a precise answer. Let me compile it clearly. 

The short answer: two, if you count only events since 1975. Three total if you include the pre-INES era, 
going back to 1961. 

 

US Nuclear Events Rated INES Level 4 or Above 

INES wasn't adopted until 1990, so ratings for pre-1990 events are retrospective assessments. Here are 
every event on US soil that has been formally or retrospectively assigned a Level 4 or higher rating: 

 

Level 5 — Accident with Wider Consequences 

Three Mile Island Unit 2 — March 28, 1979 | Middletown, Pennsylvania 
Loss of coolant and partial core meltdown due to operator error and design flaws. Roughly 2 million 
people in the area received an average dose of ~1 millirem above background — negligible health 
impact, but rated INES 5 by the NRC and the most serious commercial nuclear accident in US history. This 
is the only post-1975 US event at Level 4 or above. 

 

Level 4 — Accident with Local Consequences (pre-1975, for completeness) 

SL-1 Experimental Power Station — January 3, 1961 | Idaho Falls, Idaho 
A prompt criticality excursion during maintenance (a control rod was manually withdrawn too far) 
caused a steam explosion that killed all three operators on site — the only fatalities from an acute US 
reactor accident. Retroactively rated INES 4. 

 

Notable Events Not Formally INES-Rated at Level 4+ 

Two other events are sometimes cited but did not receive formal Level 4 ratings: 

• Church Rock Uranium Mill Tailings Spill (July 16, 1979, New Mexico) — The largest single 
release of radioactive material into the US environment by volume (~94 million gallons, 46 curies 
released into the Puerco River), exceeding TMI's radioactive release. However, it involved a non-
reactor mining/milling facility and has no formal INES classification, as the INES framework is 
primarily oriented toward reactor and sealed-source events. 

• Sodium Reactor Experiment (SRE) (July 1959, Santa Susana, CA) — Roughly one-third of fuel 
elements were damaged; DOE studies concluded only noble gases were released to the 
environment. Occurred before the 1975 cutoff and has never received a formal INES rating. 

 



 

Summary 

Event Year INES Level Within 1975 Scope? 

Three Mile Island Unit 2 1979 5 Yes 

SL-1, Idaho Falls 1961 4 No 

Since 1975: one event — Three Mile Island (INES 5). No US nuclear facility incident has been rated Level 
4 or higher since TMI. The SL-1 accident is the only other formally rated US event, predating your 1975 
threshold by 14 years. There have been no Level 6 or 7 events on US soil at any point in history. 

Summarized here and also in Appendix 3 are all of the eight level 2 and above nuclear events that have 
occurred in the United States since 1975. 

 

 

  



APPENDIX 3 – 

How many Level 4 and above INES nuclear incidents have occurred in the United 
States since 1975  Also Level 2 and Level 3 Events 

This is enough to give a precise answer. Let me compile it clearly. 

The short answer: two, if you count only events since 1975. Three total if you include the pre-INES era, 
going back to 1961. 

 

US Nuclear Events Rated INES Level 4 or Above 

INES wasn't adopted until 1990, so ratings for pre-1990 events are retrospective assessments. Here are 
every event on US soil that has been formally or retrospectively assigned a Level 4 or higher rating: 

 

Level 5 — Accident with Wider Consequences 

Three Mile Island Unit 2 — March 28, 1979 | Middletown, Pennsylvania 
Loss of coolant and partial core meltdown due to operator error and design flaws. Roughly 2 million 
people in the area received an average dose of ~1 millirem above background — negligible health 
impact, but rated INES 5 by the NRC and the most serious commercial nuclear accident in US history. This 
is the only post-1975 US event at Level 4 or above. 

 

Level 4 — Accident with Local Consequences (pre-1975, for completeness) 

SL-1 Experimental Power Station — January 3, 1961 | Idaho Falls, Idaho 
A prompt criticality excursion during maintenance (a control rod was manually withdrawn too far) 
caused a steam explosion that killed all three operators on site — the only fatalities from an acute US 
reactor accident. Retroactively rated INES 4. 

 

Notable Events Not Formally INES-Rated at Level 4+ 

Two other events are sometimes cited but did not receive formal Level 4 ratings: 

• Church Rock Uranium Mill Tailings Spill (July 16, 1979, New Mexico) — The largest single 
release of radioactive material into the US environment by volume (~94 million gallons, 46 curies 
released into the Puerco River), exceeding TMI's radioactive release. However, it involved a non-
reactor mining/milling facility and has no formal INES classification, as the INES framework is 
primarily oriented toward reactor and sealed-source events. 

• Sodium Reactor Experiment (SRE) (July 1959, Santa Susana, CA) — Roughly one-third of fuel 
elements were damaged; DOE studies concluded only noble gases were released to the 
environment. Occurred before the 1975 cutoff and has never received a formal INES rating. 



 

Summary 

Event Year INES Level Within 1975 Scope? 

Three Mile Island Unit 2 1979 5 Yes 

SL-1, Idaho Falls 1961 4 No 

Since 1975: one event — Three Mile Island (INES 5). No US nuclear facility incident has been rated Level 
4 or higher since TMI. The SL-1 accident is the only other formally rated US event, predating your 1975 
threshold by 14 years. There have been no Level 6 or 7 events on US soil at any point in history. 

How many level 3 incidents and above in the US in that same time frame Also Level 2 

Here's the full picture for the US since 1975, organized by level: 

 

Level 5 — 1 event 

Three Mile Island Unit 2 (1979, Pennsylvania) — the only one, as covered previously. 

 

Level 4 — 0 events since 1975 

SL-1 was 1961, predating your window. No Level 4 events have occurred in the US since 1975. 

 

Level 3 — 3 events (since 1975, reactor/facility scope) 

Date Facility State Notes 

Mar 
2002 

Davis-Besse 
Nuclear Power 
Station 

Ohio 
Boric acid corroded 70% through the reactor vessel head — rated 
Level 3 by NRC, described at the time as "the most significant 
INES rating NRC has made since full participation began" 

2000–
2002 

Industrial 
Radiography 
Incident 

Illinois Radiation injury to a radiographer 

Sep 
2011 

Industrial 
Radiography 

Lavaca, 
Texas 

Overexposure to a radiographer trainee's extremities 

The 2004 Puerto Rico irradiator event is also documented at Level 3 but occurred at a non-power facility 
in a US territory. 

https://www.nrc.gov/docs/ML0235/ML023570266.pdf
https://www.nrc.gov/docs/ML0235/ML023570266.pdf


Davis-Besse is by far the most significant — the reactor head was one thin stainless steel liner (~3/16") 
from a potential loss-of-coolant accident. It was discovered only because the NRC forced an inspection 
the plant operator had tried to delay. 

 

Level 2 — 60+ events (since 1990 INES reporting began) 

This is where the picture changes dramatically. The Laka Foundation INES database — which aggregates 
NRC-to-IAEA submissions — documents roughly 60–70 Level 2 events for the US in total. The breakdown 
by category: 

• Worker overexposures (radiographers, industrial workers, researchers) — the single largest 
category, accounting for roughly half 

• Lost or stolen radioactive sources (Ir-192, Co-60 cameras) — approximately a dozen 

• Nuclear power plant safety system failures — a handful, including auxiliary feedwater failures 
and fire-related reactor trips 

• Public radiation exposures from equipment failures 

• Fuel cycle/enrichment incidents — including an HEU solution spill 

• The most recent formally rated US Level 2 event: Curium US LLC, Noblesville, Indiana (April 
2025) — two workers exceeded annual dose limits handling ~7.77 TBq of rubidium waste; 
Worker 1 received 12.4 rem, Worker 2 received 9.6 rem against a 5 rem annual limit 

 

The Structural Point for Your Dashboard 

This frequency distribution directly mirrors the pattern you've already built into Section 7 for BESS 
incidents — and makes the regulatory gap even sharper: 

INES Level US Nuclear Count (since 1975) BESS Analog US BESS Count (2024–2026) 

5 1 (TMI) Stage 4 2 (Gateway, Moss Landing) 

4 0 Stage 3–4 — 

3 3 Stage 3 4 

2 60+ (since 1990) Stage 1–2 ~4 documented; unknown actual 

Nuclear Level 2 events are federally reported, IAEA-submitted, and publicly searchable. The BESS 
equivalents — worker overexposures, gas venting events, contained cell ignitions — have no federal 
reporting requirement and no equivalent public database. The ~60 nuclear Level 2 events represent a 
floor of transparency; the BESS equivalent is effectively zero. 

https://www.laka.org/docu/ines/location/north-america/united-states-of-america?orderby=ines_rating&sort=DESC


How many of the level 2 incidents were at nuclear generating plants?  Please 
redo the list 

The answer: 6 of the ~117 Level 2 events were at commercial nuclear generating stations — roughly 
5%. The other 95% were industrial radiography overexposures, stolen sources, nuclear medicine 
incidents, and fuel cycle facility events. 

 

Level 2+ at US Nuclear Generating Plants — Complete Picture 

Here is the full corrected table across all levels, restricted to power reactors only: 

Year Level Facility State Key Facts 

1979 5 
Three Mile Island Unit 
2 

PA 
Partial core meltdown; ~2M people received avg. 1 mrem 
above background 

1996 2 
Wolf Creek 
Generating Station 

KS 
Frazil ice blocked intake, forcing manual reactor trip; turbine-
driven AFW pump failed; "B" ESW train narrowly stayed 
operable 

1999 2 
Indian Point Nuclear 
Generating Unit 2 

NY 
Spurious trip, emergency diesel generator output breaker 
immediately tripped open, de-energizing a safety bus; Unusual 
Event declared 

1999 2 
Waterford Steam 
Electric Station Unit 3 

LA 
~5,500 gallons of reactor coolant lost to refueling water 
storage pool during shutdown; Alert emergency declared 

2001 2 
Point Beach Nuclear 
Plant Units 1 & 2 

WI 
Latent design flaw: loss of instrument air could disable AFW 
system entirely; no backup accumulators existed 

2002 3 
Davis-Besse Nuclear 
Power Station 

OH 
Boric acid corroded 70% through reactor vessel head; 3/16" 
stainless steel liner all that remained 

2005 2 
Kewaunee Nuclear 
Power Plant 

WI 
Flooding analysis never completed; non-safety piping failure in 
turbine building could have disabled ESF equipment rooms 

2010 2 
H.B. Robinson Steam 
Electric Plant Unit 2 

SC 
Bus-tie breaker fault caused two sequential fires in switchgear; 
multiple system failures; upgraded from Level 1 to Level 2 after 
NRC re-inspection 

Total at commercial generating stations since 1975: 8 events — one Level 5, one Level 3, and six Level 2. 

 

 

 



Level 2 — Non-Power-Plant Events (~111 events) 

Category 
Approx. 
Count 

Illustrative Examples 

Industrial radiography 
overexposures 

~65 
Ir-192 / Co-60 source mishandling; cameramen exceeding 
annual dose limits 

General radiation worker 
overexposures 

~25 Non-radiography workers at various licensed facilities 

Public overexposures ~6 Failed fixed gauging device; 15-member public exposure event 

Nuclear medicine / 
radiopharmacy 

~5 
Nuclear pharmacist trainee; nuclear medicine technologist 
overexposures 

Fuel cycle / uranium 
processing 

~4 
HEU solution spill; uranium accumulation in glove box 
scrubber 

Lost or stolen sources ~4 Stolen Ir-192 cameras; stolen Category 2 source 

Research reactor 1 Texas A&M research reactor extremity overexposure 

Most recent (2025) 1 
Curium US LLC, Noblesville IN — two workers exceeded 
annual limit handling 7.77 TBq rubidium waste 

 

The core analytical point for your dashboard: the 6 nuclear plant Level 2 events spanning 14 years 
(1996–2010) all involved defense-in-depth degradation with no radiation release — exactly the type of 
near-miss reporting that doesn't exist at all for BESS. Wolf Creek, Indian Point, and Waterford all 
triggered formal NRC review, IAEA notification, and public INES rating within weeks of discovery. A 
comparable BESS event — say, a BMS failure that narrowed suppression margins without ignition — 
generates no federal report, no IAEA submission, and no public rating. 

Compiling the corrected INES Level 2+ US nuclear power plant events table and delivering the full redone 
list. 

 

 

 

 

 

 

 



 

US Nuclear Events INES Level 2 and Above — Power Reactors Only 

8 total events at commercial generating stations since 1975 — one Level 5, one Level 3, six Level 2: 

Year Level Facility State What Happened 

1979 5 
Three Mile 
Island Unit 2 

PA 
Partial core meltdown; small radioactive gas release; ~2M nearby 
residents received avg. 1 mrem above background 

1996 2 
Wolf Creek 
Generating 
Station 

KS 
Frazil ice blocked cooling water intake, forcing manual reactor trip 
from 80% power; turbine-driven auxiliary feedwater pump later 
failed; backup ESW train narrowly stayed operable 

1999 2 
Indian Point 
Unit 2 

NY 
Spurious trip signal; emergency diesel generator output breaker 
opened immediately, de-energizing a safety bus; Unusual Event 
declared 

1999 2 
Waterford 
Steam Electric 
Unit 3 

LA 
~5,500 gallons of reactor coolant lost to refueling water storage pool 
during shutdown; Alert emergency classification declared 

2001 2 
Point Beach 
Units 1 & 2 

WI 
Latent design flaw discovered: loss of instrument air could disable 
the entire auxiliary feedwater system; no backup accumulators 
existed 

2002 3 Davis-Besse OH 
Boric acid corroded 70% through the reactor vessel head; only 3/16" 
stainless steel liner remained; NRC called it the most significant INES 
rating since full US participation began 

2005 2 
Kewaunee 
Nuclear Power 
Plant 

WI 
Flooding analysis never performed; turbine building pipe failure 
could have flooded ESF equipment rooms containing diesel 
generators, AFW pumps, and safety switchgear 

2010 2 
H.B. Robinson 
Unit 2 

SC 

Bus-tie breaker fault caused two sequential switchgear fires; 
charging pump failure, DC bus grounds, and temporary loss of 
component cooling water all followed; upgraded from Level 1 to 
Level 2 after NRC reactive inspection 

 

 

 

 

 



Level 2 — Non-Power-Plant Events (~111 events) 

These make up ~93% of all US Level 2 events. The Laka Foundation database documents them all. 

Category Count Notes 

Industrial radiography 
overexposures 

~65 
Ir-192 / Co-60 source mishandling; workers exceeding annual dose 
limits 

General radiation worker 
overexposures 

~25 Various licensed facilities 

Public overexposures ~6 Failed gauging device; 15-member public exposure event 

Nuclear medicine / 
radiopharmacy 

~5 Pharmacist trainees; nuclear medicine technologists 

Fuel cycle / uranium 
processing 

~4 HEU solution spill; uranium accumulation in glove box air scrubber 

Lost or stolen radioactive 
sources 

~4 Stolen Ir-192 cameras; stolen Category 2 source 

Research reactor 1 Texas A&M extremity overexposure 

Most recent (Apr 2025) 1 
Curium US LLC, Noblesville IN — two workers exceeded annual 
limits handling 7.77 TBq rubidium waste 

 

The Regulatory Gap in One Number 

The 6 nuclear plant Level 2 events (1996–2010) all involved zero radiation release — pure defense-in-
depth degradation. Every one triggered mandatory NRC notification, IAEA submission, and public INES 
rating. The BESS equivalent — a BMS anomaly, suppression margin reduction, or near-ignition precursor 
— has no federal reporting pathway, no IAEA submission, and no public rating requirement. That 
asymmetry is the structural argument Section 07 of the dashboard documents in real incident terms. 

  

https://www.laka.org/docu/ines/location/north-america/united-states-of-america?orderby=ines_rating&sort=DESC


APPENDIX 4 - 

If battery fires release gases and heavy metals, how does that compare to a 
Level 2 nuclear generator incident that has no radiation release? 

-------------------------------- 

This is one of the sharpest analytical points in the entire framework. Let me search for the specific 
toxicological data to give you hard numbers. 

Now I have everything needed to build a rigorous comparison. Let me construct the analysis. 

 

BESS Fire Emissions vs. Level 2 Nuclear Plant Incident: What's Actually Released 

This is one of the most analytically uncomfortable asymmetries in the entire framework. The short 
answer: a Level 2 nuclear plant incident releases nothing into the environment by definition, while a 
Stage 2–4 BESS fire releases a chemically complex, multi-pathway hazardous plume that would trigger 
federal reporting requirements under almost any other industrial sector. 

 

What a Level 2 Nuclear Plant Event Actually Is 

All six US nuclear plant Level 2 events involved zero off-site release. INES Level 2 at a power reactor is 
rated entirely on the defense-in-depth axis — a safety barrier was weakened or a redundant system 
failed, but the remaining layers held. The NRC's own Davis-Besse rating memo describes Level 2/3 as 
events where "this condition, if not discovered, could have directly led to an accident." The hazard is 
potential, not realized. 

Radiological release to environment: zero. 
Community impact: zero. 
EPA involvement: none. 
CERCLA trigger: none. 

 

What a Stage 2–4 BESS Fire Actually Releases 

Toxic Gases (acute inhalation hazard) 

From TEEX/SwRI NMC battery emissions testing and the Larsson et al. PMC study: 

Compound OSHA PEL 
Measured 
Exceedance 

Health Significance 

Carbon monoxide 
(CO) 

50 ppm (8-hr) 500× PEL Acute asphyxiant 

https://www.nrc.gov/docs/ML0235/ML023570266.pdf


Compound OSHA PEL 
Measured 
Exceedance 

Health Significance 

Formaldehyde (CH₂O) 0.75 ppm (8-hr) 150× PEL Carcinogen, respiratory irritant 

Ethylene 1 ppm (8-hr) 446× PEL Asphyxiant, flammable 

1,3-Butadiene 1 ppm (15-min) 26× limit Group 1 IARC carcinogen 

Hydrogen fluoride 
(HF) 

— IDLH = 30 ppm 
Systemic toxin; causes pulmonary 
edema, bone destruction 

Hydrogen cyanide 
(HCN) 

— Detected 
Cellular asphyxiant; ~50 ppm 
immediately dangerous 

Particulate matter 
(PM2.5) 

9 μg/m³ (EPA 
ambient) 

12,000–17,000× EPA 
standard 

Respiratory, cardiovascular 

For HF specifically: Larsson et al. measured 20–200 mg HF per Wh of battery capacity. Scaled to facility 
size: 

• 100 kWh system → 2–20 kg HF released 

• 1,000 kWh system → 20–200 kg HF released 

• Moss Landing Phase 1 (1,200,000 kWh, ~75% destroyed) → theoretical upper bound: ~180,000 
kg HF (actual dispersed/reacted fraction far lower, but the generation potential is enormous) 

The IDLH for HF is 30 ppm. The 10-minute lethal threshold (AEGL-3) is 170 ppm. 

 

Heavy Metal Particulates (persistent environmental contamination) 

From the Nature/Moss Landing wetland study: 

• ~25 metric tons of Ni, Mn, and Co cathode metals deposited across 1.2 km² of Elkhorn Slough 
wetlands 

• That 25 metric tons represents less than 2% of the estimated total cathode material released — 
meaning ~98% went elsewhere (soil, ocean, suppression water) 

• Post-fire nickel surface concentrations exceeded 50 ppm — the threshold associated with toxicity 
risks to plants and aquatic organisms — at most sampled locations 

• Cobalt concentrations rose by 5× above baseline; nickel by an order of magnitude 

• The contaminated area is a tidal wetland restoration zone — cobalt has documented 
lethal/sublethal effects on fish and crustacean reproduction 



The EPA classified Moss Landing under CERCLA as a hazardous substance release. Gateway San Diego 
similarly triggered EPA CERCLA enforcement with 2.5 million lbs of fire-damaged batteries and 5 million 
gallons of contaminated suppression water requiring disposal. 

 

The Regulatory Inversion 

This is the structural absurdity the dashboard documents: 

Dimension Level 2 Nuclear Plant Event Stage 3–4 BESS Fire 

Radiological/chemical 
release 

Zero HF, HCN, CO, heavy metals, VOCs 

Off-site community 
impact 

None 
Evacuations (500 businesses to 1,500 
residents) 

Ecosystem contamination None 
25 metric tons of heavy metals across 1.2 
km² wetland (Moss Landing) 

Federal reporting 
requirement 

Mandatory (10 CFR 50.72, IAEA 
INES submission) 

None 

Public INES/equivalent 
rating 

Yes — published within weeks None exists 

EPA CERCLA involvement Not triggered Triggered at both Stage 4 US events 

Regulatory maturity 
35+ years of mandatory near-
miss reporting 

Zero federal near-miss reporting 
requirement 

A Wolf Creek or Waterford operator that degraded a safety system with no release and no community 
impact was required to notify the NRC within hours, submit a Licensee Event Report within 60 days, and 
have the event rated and submitted to the IAEA. A BESS operator whose facility deposited 25 metric tons 
of heavy metals across a protected coastal wetland — contaminating it at levels toxic to aquatic 
organisms — had no equivalent federal reporting obligation at the time of the fire. 

The Level 2 nuclear comparison doesn't show that nuclear is more dangerous than BESS. It shows the 
opposite problem: the nuclear framework is so mature it captures events that cause zero harm, while 
the battery framework misses events that cause documented, measurable, multi-pathway environmental 
harm. 

 

  

https://www.epa.gov/ca/moss-landing-vistra-battery-fire
https://www.epa.gov/newsreleases/epa-orders-cleanup-following-battery-fire-gateway-energy-storage-facility-san-diego


APPENDIX 5 – 

COMPARISON OF INES WITH A PERPLEXITY GENERATED BESS TYPE SCALE THAT 
EQUATES TO INES.  THE AI GENERATED INES TYPE SCALE FOR BESS APPEARS ON 
THE FOLLOWING PAGES 

AN ANALYSIS OF THE TEN MAJOR BESS EVENTS THAT HAVE OCCURRED IN THE UNITED STATES SINCE 
JANUARY 1, 2024 IS ALSO PRESENTED. 

NOTE THAT TWO OF THE EVENTS, BOTH CLASSIFIED BY PERPLEXITY AS “LEVEL 3” EVENTS INVOLVED THE 
NEWER LFP TECHNOLOGY. 

TWO OF THE AI GENERATED CONCLUSIONS ARE VERY TELLING: 

“Root cause has not been officially confirmed for any of the 10 incidents listed.  This classification was 
conducted from entirely public sources - illustrating the mandatory reporting vacuum identified in 
section 05. 
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a AociOenl Will\ Wide- Con.se,quence:s C!:1:3 
Ufl:i!«lott♦$1te rt~sclh;ely req111rir9 some p~nneo cOUt!lermc.:ii.urC!:S; severe ~e toreactcr cor«or r.ldilClogicail tl.1rricr5; sevcral<Jeatl\5 ~ 

r.ldla!l~poultlkl. 

Relu.:.e: ":•t,Mt Hqi.,d•e~iv. Off· :.ite d,0e :to:~ible piJbhc upo011n 

Core dentge: Significent ~el 11dt (>t.U: core inon-ntory relee0ed) 

a AeciOMt Will\ Local Consequenctt C';D 
MN!' teklllSCOI raaklKIIY« mate,~ U'fll.:clyto tffull In p1ann«ICOlll'ltcfll\C;!SUICS ~ IOCal loodCOl'!lrCIIS; ;It {C;!SI one r.id;ationdcMn; slgnlHunt 

on•sr.«rc!Hs«. 

■ Setious lneidMt C!'m) 
Ne3MlisS\ltl!hno Wkly ptlWlslor.s 1,:mair~r_q.E.1Cpo5UIClnCllctU ol 11)( Slat,,;tol)' .....allll'Nl toe WOl'tefs..Non-fllllNII OC".«r!TWlS!lt eftecis. No otl·sl!e 

""""" 

Nu L~el for pu:e •fence•in•depth feilu:e~ 

a l~ident ~ 
Slgnlhunt lall.n5 h s;atc:y pt0¥61ons WIU'Ol/t ;l(b.1¥ (01'.!$~Ces. WOckel ~Xl)OSUIC.100WI 5-.:JMOty ;anr.u¥ li'l'II; l>Wll'!Sv Wl'>Okl l>00'1). l'\.tlk 

doH>ll)mSv. 

MYJ,-17,um tcwil ll'lgg#lr!g INllttJlaty £4.£4 !CflO'/Xl(J oy /\WC 

a Anomaly c=, 
Al"Ol'Nl'fl>fl)'Onel auttorizeo opcrolt!rg ~11'.C.No cl1•sr.econ5eq~c,-«:S, ropulltli: c.-po-. Mr.,:,, ~ety $lgr.Jfc..-.:e. Sllgl'!! oegr~.brlot aeteni:c· ..,....,.. 

Hi:PA 156 - INSTALUTIOH RU IC TIERS 

N.FPA 8'55 do~ not assrgn post-~t sew,lty f'l.ll'l'lb~S. Risk Ii~ IS dete,mll'I~ by il'ISUlll&tlon 

type ana stOr'ed ene,gy qt.antlty. ~ICfl dti\•M ptt:S:Crlr:,tlv~ te,qulretnent sttif'9ency. 



Hi:PA 166 - IHSTALUTION RUIC TIERS 

N.FPA ass do~ no1 assrgn post4~1 sew,lty f'1.1mb~s. Risk 11e.t Is dete,mln~cs by 1nsui11at1on 

type anO stOr'ed ene,gy qt.antlty. l'<t'IICfl (!tfye,s preserlptlv~ re,q1.1lrernent sttir'gency. 

m I~ Non4 Odcated-US-e 8uti"9 - A,bo\oe MA.() 

Molil lilrll"gctrt rcg1.1auon. ESSSl'lillCS «wp.:i11cy w.tl'I pe1sonne1 ~ OU'ler 1.:$CS. High (01'.!$~Ce ~gas ilCCl.11:Uillicl'\. C..pl0$1on, ill\dl<IIIX r~e .,_,. 

= ·~ Dedleated•IJse ESS BuUCling 

• 
ESS·only l)o.!ll!lng. Nombleo ocwp.:incy. SOll'.CWl'lilt less sltlng-<111e to 5111~1 l'l.:iuirdp,otlle. t>ut 11.J•eiplosbrl pte\U!!lorl .:ino LSFT req1.l1e<1111\0C!I° 

202&ea111on. 

Explo~ion e,ntrol: N.:-:i1 69 h:e conteinwent i11tn--011t HU.tegy p:efer:ed over ~uppteGGion 

Outdoor 1nst1111.ation - Witltin 100 ft of Exposute:s 

01.rtOoor siting rc.at llihalll!«I $ln.Cwre5. Rieqys-ts 1\.11 eo:plOsiiorJt .. e prcMslons. F~m.ir .. en w.v.er s11ppl'f6or Ille pro»e1lorl ~t,ew,lljveO by AHJ for 

remor.e site$>. 

GaG •acti,n: Ne~d.,tory •ith ~efety inte:loetG 

II Outdoor Remote - More ttl.an 100 ft ffom Exposures 

t.c.1<$1 $ltlng,enl reqiAV.lonU!egoty. AHJ mayw.-ve pe,ma11enw~ s11p,:1ff. ut11l:y-sc.#e BESS iypblltydepioyeo t«e. s~• ,eqyns UL 11'".>AOA.ir.d 

c..pl0$1on COl":tOI pro~lsior.s. 

Setb"lt: >:ot ft 'later May be ,,uved by AHJ Explo:.ion: N.:-:i1 69 Gti:l required 



rocu CUL 4 L£YEl MU.I.RD CUSSJF"ICATJOH (httety SHtor) 

n-e EUCAA uamewotk- CleYtlOped by U'le European COl.lnel to, AUIOMoti\•tt R&O-etassiries 

ir'ldh,tclua& battery cell te-st ootcoMes. n iS us~ by mar"ut&ett.rers tor design valicSatiOrl anO by 

tabs fOt tes, chtlmb~ sate,y talir'g. This Is tl'le ctosest battery4tldustty analog to a nuMeriC 

severity scale. 

a NoEff~ 
No a~. klaJ:,;igt, YCl'llil'l9, flt<-, t\Jpt,.n', eiplosbi'I, Of 11\Ctll'lill lV\# ..... y. Cd le\USltlty<latl'laged. 

a Pa"lvre Protection Activated 

Cd prot«UOl'l4CYkc tt1Q9e1C!CI. No le,:it.,:.age, ve111!1'1g. lire, 11Jp:11r,:>. or ei~osbi'I. Celtevet$lllty4amag~; p101ecllonOC!W:e r.«!li:ls rep,llr, 

a Def~/Oamage 

• 
Same .. ~ t.«YC!1 I Ill,;~ .. ,-,;;f;l»(dl aaim~No klilJ:.19(1, VCll'llif'l9, IQ, t\lpt,.n', oc explO!ilon. Cd 11:1,;:$1 t,e repl!C~. 

E.lecttolyte: Conteir-M 

Lellkllge 

ae.:.-:ro1ytC!e.1ki1Qot\ltlll-..0U1 verit1119, ls-t, ~ n.p1u10.or C!Olpl051ol'I. 

Necc :occ <51'$ dect:olyte ~1ghl 

a Vtflting 

a 
a 
a 

Slgf'IIIICalf'II d«Udyte-wig. No'"· fbn'.e. n.p:111,:>. or C!OlpllOSlol'I. Hua1CJ011s/Oan·11Nt1kt9aliCS re~SOCI. 

Flreor~I~ 

Cd lgf'lllts. No rupture oc c,cf)IO!ibrl tro ti~ p;imt. ll\t1ma1 n.;.--,1y nas p1opag,1tec110 cottltus-.brl. First ltve!COl'l'IITIOl'ly eq1.~ ...ut1 •u-cni:,11 

n.r..w,ay• Ir! hdO lrlclOtf'll$. 

R~ure 
Cd u,lrlg ITltCl\ilf'IIUlly ~11$. Fl)1r.g paflsol i!CIMI mus t,ut r.o lu11C..pl'lo$1ol'I, RIO: ot str.iprd ,1r.d $«:onclaty~ 

b ploslon 

COITlplete Cdldlslf'ltegf.V.lon. Hlgl'l•velOclly lr.l~s.~-Will'«. Hlgl\HI Cdl~ hilUICI. £,qt.lvMM! to ~le «YC!t!!· 1t1gget1l'lg ,.,FA855 

C..pi0$1ol'I provlslor.s. 

l 

l 

l 

l 



., TI1ermal Runaway - Industry Clru;sification 
Battery lncl!.1S1ry 11t1atysts do not Ide a Sirlg!e I.rifled u-e,mat rUl"'.away severty sea1e-lnsteaCI, 

tl\ey ttianguate acrOS:S EUCAR edM~d Ol.ltcomes, UL 9540A propagation contall'l'l'ler'lt tiers, 

anO EPRrs rOOl-e&tde l &lli.re taxoooMy. n-e IOllowlng caros map row p r&eUtloners acl\ldy 

e&U!90fiZe mese ~•ents. 

Stage o-Pw"ecursor 

E1ecu1ea1 or 1t1es-ma1 a1>1ne 

COl"'.di1IOl"'.S Cl~<tfOp. BM S 

deteeu anor.'llllles 1v011age 
dellf&tion, t~pe,·at\lre 1lse1. 

N"O\!iSlble ~ten'lat s~om. 

EUCAR: 1-2 - prc,.cciloll 

.ac.-:Mlted 01 dctec.;/~ 

UL as•OA: CCH le\<CI - 11,c,m:11 

ru---ay Muceo bl/I n« .,,..,,,.,., 
NFPA 865: 81.lS a~ nooode+ 

tngger\rgfNf.lN)'(11 

Stage 4 - ffltallMioft. 

Level Catastrophic 

Failure 

i:1,·e ~ceeds ortgi'lati'ng Linit 

anO spreads acrOS:S tfle 

li'l l111118li0n. EXpbSion(S) 

j)OS:Sitlte . COn'lf'l'ljjnfty 

evac,,iatlon r.'l&y be •~1.111·~ 

fas 1h MOSS l.&nOirlg 2025: 
--1,200 ,esldet.ts) . P«sistent 

l'l'J.llt l-<lay lite potenlSal. 
Envfronmenui1 eot:taminatton 

ttom e•~tt0fy1e. MF. meuts. 

• EUCAR: 1 - cq:ibl,lon 

ldllii'l09f -'lbn. 

• UL 95•0A: 1nsu,H11tlorl ti:Ydlall 

- !Ire 5P,e:ldS l>e)'Of\O 

or1g111.1qunr. 

• NFPA 865: Evaow.«/ 5heltcr• 

~EAAlrw!vemel"J,: 

Nn-.teSf)Ol'IMi 

• Jleported lrlc:IOCtU.: MOU 

UlnClt'>g Ell:t,01n 2025; G,1tew,1y 

S,1n Diogo 202.4 17•~ lb'e· ... 

Stage 1 - Gas Venting/ 
Off4 Gas • 
Cell venlil'lg OCCIJrS. 

F1ammab1~. toxtC gases 

, e1~aseC1 (CO, HI=, HCN, HC). 
VISll:)1~ 'ltlpot' pJutne. NO rt e 
ye,. OOleal dectsiOl'I j)Olnt for 

St1j)f)1·esslon &elil.•MIOn. 

• EUCAR: ~ - lt.1k.1ge to lo.ll 
_...., 

• S.1ndlaSCYfflty: • (I-\. 75--80) 

-WI po,;tl,9.1li rdHli«. Wltl.1ge 
orop1or.<:¥ zero 

• NFPA865: CCfli;ys.,mi 

K':Mlte:s; ~ ploslon rSk 

monllcr.-.g 

EPRI Root-cause 

Taxonomy 

Ttte EPRj BESS ll'leiOel'lt 
oataba.se 1a1 .. ll'ICidents as 01 

2024) CIM Sltit-S by IO()l C.~ 

anO lmTM d emtr1t. t10t by 

OUlCOr.'I~ S~etlty - a 

l\lnctamentat C1ifferet1ee ftOl'l'I 

INES post·~<etlt s~lly 
scorir19. 
0 JIOOI C,1uses; DeMgrl • 

M,11111I K":1.Jllf'9 • lt'¥legr:itlonl 

/uliCfflllly/CONltllClloo'I 

Oper-'llon 

0 hMed eie~ Cd,'MOOl.ae • 

COnltOIS. (l!MS/El,ISJ • 8.1lanee 

o l Sys.,mi tBOSJ 

• ttey 1;111p: No -,11y lier on U-o 
luidcnir«otd-ott(Ut,;:$C 

¥!Cl elemef'II type 

• Tr•spweney: NO INll'ICl.1toty 
tepottlrg: k!gM~rtlel'$ lflhlblt 

t0«~5C <IISCIOSUI C 

Stage 2 - Cell Ignition -
ITAEvent) Iii 

FIJI tflefr.'IM runaway. c~ 
set'Hteats tll'ICOl'ltrottabty. F11·~ 

or nar.'I~. This l:S lfle prir.'ltry 

•t1te1·ma1 runaway event" 
, eter-enceCI In inouS11y 

ii'leiOent Otltllfl6S~S (EPRI., UL). 
COl'lt&il'll'l'lel'lt U>l'I\OCIIJI~ leVel 

l:S lfle 11rst mltigatiOl'I goal. 

0 EUCAR: 5 -hreo1t1,1me.110 

41)':1.JI C 

0 S.1ndla Sewftty: 5 (VH, 9Cr 
100) - l'>C/lllng 5p1~, hHYy 

$11Xlh'. tn 

• UL 95•0A: Moci.• k:YCI - tc:st 

~ucs II TR Is. cor,t,1ined wllhin 

lnOCM e 

• NFPA 865: gn c.111 lhte$l'OICI; 

~ l'CSpor,$0 ~ 

~"'"" 

Stage 3 - Propagation M 
(Urit•Lew-1) lit 

Therm.at rutitiway spteacss 

ffOl'l't orlglnatlr:,g ee1vmoc11.11~ 

10 adjacent moc11.11es witflln 

the same nitd< or Linil. Maior 
lite. 11i9h h~at r~as~ rat~. 
Possible rup,11<e1~piosi0c'I ot 

enctoS1J1·~. 

• EUCAR: 6 -1\Jpt,.,re (Hying 

--· • UL 95•0A: Unll te'lo'd - ~f.$ 

requres. ~rgc1 w.111 AT .i;g.,.c. 

no«JQ:IIOs.m 

0 NFPA 865: Suppres­
lr,1ooqu.1U:: lso~.Jon :one 

h.330 I\) «li1.11l11$1'1C!(! 

• Jleportedlrlc:IOCtU.:e.torT\f 

Mou U r dlrig 12022). APS 
Su1p,iso AZ 12019} 



.. Side-by-Side Positioning 

Ollttl ~ rlson &CIOSS 14 ai-.a1y11ea1 dlmensiOrls.. F"\lndatnent.al llt'ChiU!C!Lr'tll differ-ences 

l)etweetl !tit two frlltl'JeWOll(S ~111'1 ll\eY lll'e ~ Mt.nl'IO dlfle1er-1 OUlll'ltiltt!S - f"Ol tl'e S&Me risk 

,x~ Stlf~y Aislt ln~ligence 
.,.es • NFPA ass c:omp,wlSOl'I 

OZScvcr11ySC:11lu 03Thetfflll1Au,--, ···trii!ITiP 05Acportlng, 06S)lnill'IC$IS 

GOVERNING SOOY 

SCAU STRUCTURE 

PIIIMARY HA.ZARI> 

QUANTITY 

HA.ZARO PHYSICS 

OFF· SITE 

CONSEQUENCE 

CONTAINMENT 
PHI LOSOPH Y 

WHEHRAflNG 

ASSIGNED 

MANDATORY 

JIEPORTING 

PU8UC 
COMMUNICATION 

TEMPORAL PROFILE 

WORKER DOSE 

THRESHOLD 

TtST/ VAUOA'flON 
STANDARD 

JIEGULATORY 

AUTHORITY 

GAP / MATUIUTY 

IAEA / OECO-NEA- i'ltetMlklnM., oonsensus-

1:)&Se<L N&tlonal regutatOf'S iULie tt1llf"'9'S. 

unified Nevel logaiittwnle posH~\•Mt seve1ity 

se11te. Eacfl ieve1 .., 1011 mote seven~. 

R&OiOadlve m..,1erlt'll ttleMe<t: T8q of .~,. 

equivalent. Otr-slte oose il'I mSv/Sv. 

Olspeoille - Ionizing r&dl &tlon lltld tadiooudide 

eootllffli'IMlon r.'ligtate: tflrO!llgFI alt, wa1e:r, tOOCI 

Chains, l01"'9- l t:l'l'l'I t:~r·e IISI( pt:N;im tot 

dttade:-s. 

Orl~S scale Ot:'lll'lltiOn t,·om Level 4 upwar·d . l~ 

7: 00c'ltittent-sea1e eootlltl'lli'latlon possible:. 

Evaaiation tol'I~ up lO 30 kl'l'I. 

Multiple p.asSi\<e btlnlers: rue1 etadding - pre-ssute 

wisst:1 - cont.alM\t:nt 1>11Rdlng - el'!'letgency co,-e 

eOOllng. 9.leeesSi\<e btlnie1 tahlr-es eseal &«! INES ·-
Post-event - i:,tOWSiOOal rating d11ri'l9, fit\al aftt:r' 
~1 CMeh.lOt:S. can be r~ISil!O Ul)WMd 

iKjl(U1;1'Ji'n&: 4 - 5 - 7 tN~ wet:l<S). 

Lt:WI ~2 ~MIS: NRC l'!'IUSl tf'tll".Sr'l'lit 10 IAEA. 

El'!'l~gel'ICy no1ltleatioos 10 S1&«!S wltflln l'IOut'S. 

CFR so.12 fequites immt:<11&«! nOtlfleatlon ror 

Si,gnltieant feactOI' e:vtt11s. 

INESt'IIJl'!'lber' t:Xplieilfy deslgnt:<1 IOI PLibliC 

eo,1•,•r».mleatiOl'I. StanCSar'dl!M d~lij)llve labels 

ie.g. ' MajOI Aecident' ) LISed In Ill me:mbe1 states. 

Acute .- cflronie. R&dl &llon dose is Immediate:; 

el'l\tirooment.al eootamlnatlM pt:t1i:SIS tor years to 

dttade:-s i CS-137 Mff•lite-: 30 years). 

Lewi 2: Worker dose >20 mSY' {tttll\lto,y a!V'Wal 

lil'!'lil!. Lt:WI 3: :>250 l'!'ISV. Le~ l 4: CIOSM causing 

deU!rl'!'llnislie etrec,s. 

NO pr-e-ihstllll&tiOl'l lt:S1 IOI se~1 ity CIM Sltlcatton. 

S&lety cases bas~ 00 j)c'Obllf)l1IS1IC IISI( 

assessment tPRA;l anc1 Ot:tt:r'mirllS1ic 11t111&ysls. 

StrOl'.g, centtalizeo. NRC IUS), ONR IUKI, ASN 
iF°i'ance) wilh S1&ll.ltoty entor·ee:ment power·s. 

ll'll t:r't'ltlliOntll 1AEA CNtrSi,grll. 

Maru,-e, 35-year operating hiStory. or·o&d i'lciOt:nt 

database. Sttong intetnatiOl'lal htlrf'l'IOl'li!&llon. 

Nl="PA (conse:nsus Stanestlf'CI); entOte~ by local AHJ. NO 

l ed~al 8ESS O'VetSigl'.t equaVllfent 10 NRC. 

No ....rled post--event sc:•. EUCAR co-n s eeH-lt:WI 1es1 

outcome: UL 9540A : j)(opa,gatton eoot11it1l'!'len1 1ien; N.FPA 

8SS : ptt:-i1'1Ciden1 ihStllll&tiOl'I tl'.teShOlOS. 

Stor·eo e:nergy. kWh pe.- fire a,ea/ group. Heat l'ele&se r·a«!: 

kW/rn1
. GM COl'ICt:l'lt tatiOl'I: %of LIL. 

Locall ted thermochemical - 11r·e, exp1oslM,. toldc gas i HF, 

co, HCNI. PILil'!'le is acute anes 1oca1. cont.amil".atton 11m11e:<1 

10 e•~uotyte anes combusttOl'I j)(Oducts. 

Addr~ seo tflr'Olf9FI St:lb&CI( d:Sl&l".Ces h330 ft tS:Of&tiOl'I 

zone for ubli1y OESS), Sht:ller'•in-pl &ee up to 1 l'!'llle. NOi bllil1 

it-.to a Se\<t:ri1y numrier. 

Sil"'9le &ell~ 1ayt:I': e)(plOSiOl'l j)(~1iOI\ (NFPA 691 ,. 11, ·e 

COnt.&irtl'lt:nt (blll'l'l·Oll1 s,1·aU!gy). 2026 t:<lit lOO: LSH p!OW!S 

adj&Cett1 LinitS I".()( at Mk. No t:,qLIIVtllMt l'l'IIJltf- bafllt:r' 

~Cling. 

Pre-hcident compliance (Nl="PA 8SS). EUCAR/UL 9540A 

tating'S assig(ted dUlll"'9 Ot:Sign t~g. l)efOte deployl'!'lett1. 

NO tt:aHll'!'le i1'1Cidett1 seve:1ity t'IIJl'!'lb~ exists in fit:fd 

i:,tactlee:. 

No fedenl requirement. Nl="IRS iFEMA) Ctll)ILirtt fire 

it'tf:IOt:ntS YOIIJnt.&llly. NERIS sys1em li'I d~nl NY 
Stal e encoora,geCI OEM (!i:,CIOSLire Of RCAs but SlOt')f)eCI 

ShOrl o-t m&ne&l e. 

NO stal'ICStlf'CIIU!d pUbl<:-taeirlg severity ltlbe,I. EPA, f t'e 

c>eparttl'IMIS, Md utilities LIU &CS hOC desetipilons. P\lbliC 

COl'!'ll'!'lunicMIOn Vtltl~ by j\lrlSdietfOl'I. 

Aet11e Ol"Jy. U•IOn fil tt bllt'J\ l'.ot lltld l&SI (mirWtM torlOUl'S). 

MUlll•Cltly fl/ll'e-up Mk IGaU!Way 2024: 7 a&ysl. NO 1ong­

«!U'!'I l sot()p,C eor.tllnii'lallon eCf,!lva1en1. 

Nl="PA ass does not Se-1 WOl'k~ CIOSt: thr~ltotds. OS►IA PEL 

9()',lel'l"IS HF ,~o.s ppm TWA). N.FPA 70E sets a,·e flMl'I, PPE 

IOI' >100 V DC systems. 

IA. 9540A: m&ne&IOr)' pr-e-instllll&tiOl'I tttermai runaway 

i:,topa9t1ti00 1es1 at et:11, moc11.11e, Lil'lit., lltld 1ns11111atron •~ets. 

L.SfT (2026): 1ar·9e-sca1e: f t'e 1~ 01 f t1H eon1ainers. 

Fta~nted. L.Oeal AHJ M s 11n111 autno1ity. ttoequNa1e:nt to 

NRC fOI' BESS. St81e-1ew1 \•llriatton Significant {CA 'IS. NY 

vs.. TX tire code adoption). 

Rapidly e:vot\tll"-9 (three N.FPA 8'55 eoitlons In 6 years). 

ll'tdder'.t dat&btlse llmltt:<1 IEPRI: 81 it\,Cldt:nts, ~33% With 

Suffleit:l'lt r001-ea11:St: data). NO ltatr.'101\iZt:<I St:\<t:ri1y 

Cl&SSlfleatiOl'I across j lll'iSOICtions. 



tlUClUR: ACCIOEJll LEVELS • -7 n. 8 U JERY TIIERIIAL RIJHAHY AIW.OGS 

Battery lltlafySlS Often taee l){eS:St.te lO ena,a~rlU! BESS il"'eleler'llS In lef'l'M Irle pubic 

1.1nC1eNtanOS. The mapj)ir'lg betow ,erteets htwl 11t1atys,s il'lf0<ma11y pos!lk'ltl v-ese e~n1s -

w!lfl ~111t1t caveats tl'IM 11\e l'.au.ro p,-ysles Me runcamer-tMy ditte1er-t. 

Accident with loc-.al Con s.equences 

t radla!lofl de¥.!'!; on-1-lb? rebaSc od -..1111o..,,s;ar.o TBq: IOO(I 

COfflrOIS requlf(!(I. LOUIC¥K .. .v.brl possll:IIC. 

.. ESLCYCfS 

Blltt,c!,ty: ~;a9" 3 - '-Mil "'°l)ajp,!lon 

,._,tti-w.il BESS Fl1e, On~Slto Cont.a_,tnefC Falu1e 

• onalogouG to TR prop;ig,v.cs t,eyo,>CI mKUe ~ r..a/1,Jnll. l,bjaro11·slle hr«. 

wort;er "'i'-61 rfSk. Lac;al sr,e,r.«N11-,:iiace ll'tlllf be~ 
E1111iror.ncrit.11 tant.anir..atcin tram HF/met.lllS. No1~<1•.Wor, 

cquw..,'cflt;"" long-£.mgcC011r;a!T.\Yl;a11c,r, . 

All Fadllty Loss+ Community Evacuation 
Accident with Wide( ~oquences • rougl'l onelog l.h.llkontalncr llrc{eo:pb5'Cll"I$. Pfolof'goct (<lay$) t1U111. Corun.inl:y 

tOlrl.000 TBq of'Hor.c tdu~: lintecl p1anneo to..ntermtaliures: C\'~lofl (),1ou UorCllrlg 2025: 1,200 t<!:$kl~). E""' ~fflCI'\. 

$C\lefC t.OfC ~e. some P'-1:111( r.-ciw.brl ClPO~. ..... C!'-.alllY ll:Ol"ftOnl\9 requteo, Sc:;alo ot COl1111M'l\ry df1P,K'I }S 
toosO)'~pcrt.;StMtc:t.Wft¥flk\W.'<Nl}snot. 

Set'lous / Ma;o. Accident 

>1,000-tO.OOO TBq •~«: wl:le•;a1uoont.1roJ1~tlot\ kll'lg· 
;cr1l'I OCluslon :ones; pot«¥llal IUU•USl.llll:)' r.adologk.11 

--· 

Blmcry: NOEqul~ 

No Battery hent Re.aches This Magnitude 

.t. no tri.e onelog Thedlspm;l\<cr.idc;ltlWetu~lonollNES6-7CYenl$1'1U 
110 ~lent ln;ary known llESS 5«!Nl'lo. Li•lofl tllen:lliltydoes 

not produce lo11g-tlved 1-,dloac'll\<c .Sotopes. Tr~ 1;11gelll 11;:ir.-.c,y 
ht«S ¥e IOUI ~5,, 1'01 feglol'lal ~ l'.;lt!oo\11 Ut.aslrnpl'CS. 

Theoomp;irlson t,111$ ;at INs ~ 



.. Site-Level Incident Reporting 
n-e 1epor11ng asymme-tty l)etweM nuctear Md bat1~ ll'leiOents Is Orte 01 1ne most signmcar't 

analytiCM gaps rn eOl't~ary energy tbk policy. NucleM l'.as !'MnCat:oty, S111t1darcli:Ze<1. 
ir'ltemat1ona11y h81monit~ reportlr"'9; bMtery ESS l'.as vONntary. f1agmil!n"U!CS, jurlsdletlon• 

dep~ent feporlil"lg. 

NIJCt.EAR - MANOATOAY 
FRANIEWOJU( 

10 CfR 50.72 - lr.'lr.'l~ia1e 

N.RC tl<')(lftCatton tor 

emergency d~laratiOl'ls 

anO slgnlricar:1 degradation 
<>t S8fto!y 11.it'tetiOl'IS 

10 CfR 50.73 - Ueet1see 

Event A~ts wilflln 3~0 

days IOI' any l~ , .. e~nt 

INES Rating - NRC 

lrtl'l lm."1S 10 IAEA for ~ts 

~ Lewi 2; prO'Vislonal 1·at1ng 

i:Hued dlJring ~<tr'll 

Event Notifications -
J.\11:)IISl'leCS putlliely ii'I N.RC 

ENs oauibase; searchllf)te 

anOttad<ed 

WANO/IAEARS ­

ll"ites'Mlklnllt Shtllll'lg 01 

operllllng experience 
lhr0!.191'1 lrleklent RepoI tit"9 
syu ... 

Root Cause Analysis -
Required tor Si,grtlficant 

events; Wbr.'linecs to N.RC 

1or1·ev1~ 

8ATTEAY ESS - CURRENT 

FRANIEWOAI( 

~RS - FEMA NMIOn&I 

i:1,·e incident Repon.-ig 

syu~ ellf)lures tf, e 

depllftl'l'lent ,esponses but 

t'IOt root eMise; i'leomptete 

eo~age 

NERIS - F"EMA'S 

,epl&eMW'!l'll fl(')( NF"IRS (In 

de~IOl)l'l\el'lt); expected 10 

~OV'e dM& qu-&lity 

AK.I Emergency Response 
Plan - Re~I,·ecs by N.FPA 

8'55; Sll~-,l ed &I 

eomr.'liSSIOnil"'.g; no! j)ljblie 

EPRI 8fSS lncidefc 

Da!abase - VOh.11'.ttwy, 

,eseMel\er'-t1Jr&tecs; 81 

ii'leiCSMIS; Ol'lly 26 Witl'I 

suffieient root-eMise data 

Ul U-ion W iden! 

Reporting - n ·ac1<t 

ii'leiesel'll S bUI does l'lot 

disclose incS\tieltt8I ease 

de1a11s 

EPA Ow,,slgflt - Ttt,ggert<I 
j)()S1~vent tOI' 

el'IVl1ortl\etltaI mon1torIng 

{G81eway 2024, MOSS 

Llltldlng 2025) 

CRITICAL REPORTING GAPS - BATTERY ESS 

.t. No m11ndllt0ry tco,u,11 lnclocnt reporting 

INOUSTJIY OA.1'A.8ASES 

COMPAJIEO 

EPRI 8fSS Database - 81 
ii'leiesel'll S (2011- 2024); 

utiI1ty-sea1e .- C&I; ro 
,esldet.tlM.; 1'10 r.'llltld&tory 

diSCIOSUl'e 

EV FlreSale - Tracks EV/ 
l'l'ierO-t't'IOt)ility lr&el ieil'I 

wnery 1t es; st&tlsties IM 

(10 ll'ICIMCIUtll ease cse11111S 

IAEA IRS (Nucle•> ­
TltOIJSM<IS 01 Oj)el '&tll'lg 

expeIi«1ee reports; 

S11'1JC11Jted tt'lltOl":Ol'I\)'; 

ii'ltemauona11y a.eeessibte 

NtC EHs - lmmedl &U! 

t'IOl ffie&tlons CIM&btlse; l tlfly 

public; tif'l'IM'!M'lped; 

searcMbte 

Key gap : NO OESSd&tabase 

that etassm:es t1ekSet11s by 

OUlCOr.'10 sevetlly (Ol":ly by 
ca~) 

A, EPRI (1;1t.lltl,UC nas (,33'(, IOOt• C/IUSC CIM/1 OOUCI~(' £, NO IAU,·cqulu111entlflccrn11tlon111 OOOtdn.adon D00y 

STA.Te·LE\IEl. eess 
JIEPOUINO (US) 

C..lifornia - CPUC/CAISO 

,equ.-es BESS opetator'S l() 

,eport tire li'leiclents; post• 

MOSS Ull'lelil'lg scrutiny 

M lgllt~eCI 

New Yori( - El'IOOIJr&geCI 

OEM rOOl-e&~ di:SelOSUl'e 

tltu!I lnciden1s; Sl()j)f)eCI 

sr-,on 01 m81"'.<1&1e In 1I,·e 

cocse uj)(l&U! 

Manactiusetts - UL 9540 

li:S'llng re.,q1.1I1·ea; NFPA 855 

entoc'et<I throu,gh S1&U! 1ire .... 
No 1edef1'I floor - DOE 

saie1y suate,gie Plan, (2024) 

ldenUll~s lneident repou .-ig 

tt.ancl&rCSiZMIOn M PfiOtlly 

but no regulatory aetlon 

18ltetl 

Le;alba.rler - RCA 

findings OftM ptoteeted 

ffOl'l't dl seIosure; •~a• 
li&bilily COl'leems supptess 

lrtl'lsp.&retiey 



.. Analyst Synthesis 

S:H i:J>,)JNGS ~OR 'OllCY A>.C, IN=RASTROCTURE At.ALYSIS 

• lnccmmenwrable 
Hat.Md Physb 

JNES l'l'le&Sure-s Cllsp~slve 

taCllotog:leat 

eOl'tamil".alkln at sea•~ 

N.F~assme~s 
11\el'tl'IOCl\etlielli eti~gy 

te1ease In a IOC&lit~ 

zooe. n-.e two 
fl'&M~Ol'ks a,e no, 

eompe,lng att~t".ali\te-s-

11\ey &d<l~SS drter'ent 

fl&tard ootOklgles that 

lad< a sh&feCI l.ri1 or 

eompatboc'I. 

@ Regulatory MaW,ftyGap 

N\l~r hM 35., years or 

tMnCatory, lnte1natlona11y 

flatmoriled il"leiOel'lt 

tep0tlir'l9 thtough IAEAI 

N.RC. OESS l'as voruntary. 

fl'&gm«ited, jU'iSc,i(:(1(),\­

dep~.clent tep0t&19 -
tougHy wl".e,e nL.Clea, 

WM In Ifie t960s. The 

tapiCSCl~l'ltOf 

GWh-seare OESS b 

outpaeit'g 1t1t 

de~l()ptl'Jel'lt Of a 

COl'l'IMMS\11&~ ovetslgM 

irlttastt\let\11e. 

& Post-£\fent V'S . 

, , .. event Logie 

JNES is a post-~etit 

Stwllty oese,lptor lded 

ror public COMMUl"'ICMIOI\. 

N.F~ ass is a j)l'e-
ir'lc»Oent complllltlee 

h':tlMtwlOl'k. TM btitu!ry 

seetOI flas no ~lvalett 

10 INES - an ~t l&ti'lg 

lhtll tells tegulMOl'S &t"d 

!he pi.t)IIC 'l"OW b&cl ll'IIS 

was· oo a stat".<latd".Ze<I 

sca1e. 

NFPA 855 2026 
Paradigm Sl'lltt 
n.e 2026 eCl!tiOn's mCNe 

away uom S14)f)lesslon 

IOwatde~ 

j)t'eVel'tlon (NF"PA 691 • 

lite COl'ltair'IMet"t (burn• 

out strategy. LSFT) 

tenects a MMutlr"'9 

un~ncfrlg Of Li-iOn 

j)flysles.. This m111·ors 1t1e 

nuoeat sec10t·s oetet1ee• 

il'l-oeJ)lh pl'Aesopl'ly -

but ~hO!..t tl'.e gtaCle<I 

sewilty Cl&SSltleatiOl'I ll'IM 

l'l'l&l«!S nucteat'S 

h':tlMtwlOl'k analyticaay 
,:»,verful. 

POLICY INPLICATION H)Q GRIO·SCALE DP LOYHENT 

i:.l EUCAR -,. INES ,1, The The(mal 

EUCAR Htll.-&ICI Lewis (~ Rul\&Way - Nucle• 

7) are S14)ertlcially 
Accident Mapping 

par•• to INES but 
A 10141 BESS Sla,ge 3-4 

desetlbt il"'dlWOUal cell 
event titlt1111tati0n~1 

1est Ol.lt~s dlJrlng 
j)(Opa,galiOnwitfl 

design v&IICltlllM - no, 
COl'l'IMU'llty evaet.atiOc'I) IS 

teat-wort<! tadh-,y ~ts. 
opetllliOf"'.:tilly COMp/ll'&ble 

A EUCAR L.evet 7 cell test 
10 INES 4-S kl !~MS ot 

il'I a lat> l".as no melltlll'IQ'f\A 
emergency 1Mpot..se 

eqliv&1enee 10 111'1 JNES 
scope. Ho~. trie 

L~d 7 l'IUdeat &ecklenL 
kll'lg-l~M COl'ltal'lihMIOn, 

dose paU'lways, &t"d 

geographle sca1e ot true 

JNES s.-~ts flave t"O 

wneryanatog. 

AS utility-scale BESS installMIOl'IS grow lO l'!'IUlll·GWh Seale In IOCations lil<e New YO,t(, Cat/fon'II&, lll'ICI Texas 

- Oftetl SilM in Of near Clet".$e grt<I i'lle,'COl'.tleC!IOI\ zones - tM &'bSMCe Of a !Ulne&rCliZeQ, l)OSH!\/~1 

seve,lty Cl&SSltleatiOl'I sys,~ cte&~S an tll'la&ytie flllnCI spot. TM nuclear seeto,•s INES h':tlr.'ltwlOtl(. IOI' all 

i,s fmlt&tlOI'.$, enables 1·~a101·s 10 bet".Chmtll't< trte severity 01 events a.eross til'!'le anCI geogl'tlplies.. M 

equll/a1ent oess event e1a.ss111cati0n stat".dato- one 11'1&1 Integrates EUCAR eea-tevei CIMA. UL 9S40A 

j)(Opa,gatiOn outcomes, at".d EPRI root.cause taxOl".Ol'l'I)' il'IIO a Ul'li!l.eCI, j)Ublicly reponllflt"e severity t\lJl'l'lb~ 

-woUIO repres~t a signifiear':t aovane~t in gtlO.fevet ~ergy storage tiSk manag~t. 



DATE STAGE 
FACILITY/ 

LOCATION 
CAPACITY CHEMISTRY 

CONTAINMENT COMMUNITY REGULA" 
DURATION 

OUTCOME IMPACT RESPON: 

MAY 15, 2024 a Gateway 250MW NMC 13 days Fire consumed 1 Evacuation EPACERC 

INST. Energy Storage 250 MWh (LG Chem) Active fire of 7 sub- orders for enforcem, 
CATASTROPHIC Otay Mesa/ -14,796 May 15- 28; buildings (95,000 adjacent action (Ju 

San Diego, CA battery continuous sq ft). 2.5 million businesses; no 2025). CE 

LS Power· packs reignition lbs of fire- residential settlemen 
Indoor building damaged community months of 

batteries. 5 evacuation. Air hazmat 

million gallons of quality cleanup 

suppression monitored - oversight. 
water applied. below alarm Responsit 

20-month EPA thresholds due party: Gat 

CERCLA cleanup. to dilution from Energy St, 

Building fully suppression LLC. 

dismantled by water volume. 

Jan 2026. Root 

cause 

undisclosed 

(forensic 

investigation 

ongoing). 

JUL 2024 a Unnamed BESS Small -scale Li-ion ~1 hr Fire confined to 1-hour Local fire 

Santa Ana, CA industrial (module type Brief; originating evacuation of departme CELL IGNITION 

(industrial zone) unspecified) localized module. No nearby response 

Operator thermal propagation to businesses No state c 
undisclosed runaway adjacent units. due to toxic federal 

Insufficient smoke regulator~ 

thermal insulation concerns. No action 

between cells injuries. Air reported. 

was cited. quality 

restored 

quickly. 



SEP 5, 2024 • SDG&E 30MW Li•ion1 13 hrs 1 of 24 ~500 SDG&E 

PROA\GATION Escondido 120MWh (NMC, 7.6 yr Fire noon containers businesses regulator) 

Northeast Yard 24 old) Sep 5 - 1 AM destroyed. No evacuated review. CF 

Escondido, CA conta iners Sep 6; propagation to within ~0.25 oversight. 

AES Energy under adjacent mi. Shelter-in• EPA 

Storage· maintenance containers - fire place for areas enforcem, 

Substation during event departments further east. action. Ro 

credited School cause:po 

containment closures. electrical • 

strategy (allow Evacuation or 

burn -out + orders lifted manufact, 

cooling adjacent within ~24 hrs. defect 

units). Air quality (investiga· 

and water runoff ongoing a 

readings within of reports 

acceptable limits . 

JAN 16, 2025 • Vistra Moss 300MW NMC 3+ days 55- 80% of ~1,200-1,500 EPA NFRP 

INST. Landing BESS 1,200 MWh (LG Energy Active ~100,000 battery residents issued Ja 
CATASTROPMC -Phase1 ~100,000 Solution f lames to modules burnt. evacuated for 2025. CEI 

(Moss 300) battery TR1300; 4.1 yr Jan 18; Fire confined to 24 hrs. Road enforcem, 

Monterey modules old) smoldering Phase 1 building; and highway EPA-Vistr; 

County, CA 55-80% to Jan 22; Phases 2 & 3 and closures. All Settlemen 

Vistra Energy • destroyed reignition gas plant schools c losed Agreemer 

Indoor Feb 2025 unaffected. 1 day. HF July 2025 

repurposed Monitor-and• levels below CPUC 

power plant contain strategy acute REL investigati 

building (allow burn-out). thresholds per ongoing (c 

Soil: Ni, Co, Mn EPA/ MBARD. unknown. 

elevated 100- Residents Jan 2026) 

1,000x normal. reported official 

EPA CERCLA rashes, sore compared 

oversight. Facility throats, event to T 

building to be headaches Mile lslanc 

demolished to post-fire. (INES Lev\ 

foundation. Lawsuits f iled Bills introc 

Battery removal (Erin to increas 

ongoing through Brockovich BESS sett 

2026. team) . distances. 

Community Moratoriu 

Assistance enacted ir 

Program Luis Obis[ 

established by and Oran, 

Vistra. Counties. 

Monterey Co. 

EOC activated 

at Level 2 (2nd 

highest) . 



MAY 22, 2025 a Digital Realty Backup/UPS Li-ion ~5hrs Fire confined to a No community Local f ire 

CELL IGNITION Data Center battery bank {UPS Alarm 10:20 single battery evacuation. No departme 

BESS (data center application) AM, room. injuries. Data (Hillsboro 

Hillsboro, OR scale) ext inguished Firefighters used center response 

Digital Realty • 3:30 PM defensive operations No state/ 

Indoor data strategy - allow d isrupted. federal ac 

center battery burn-out, prevent reported. 

room spread to rest of 

building. Smoke 

dense and 

spread through 

building but no 

structural spread. 

All personnel 

safely evacuated. 

JUN 2025 a Unidentified Utility-scale Li-ion Multi -hour Multi-unit fire Road closures. Local f ire 

PROPAGATION 
BESS Facility BESS {chemistry (exact event with visible No confirmed departme 

Royse City, TX (capacity unspecified) duration not f lames from community multi-age, 

Operator not unconfirmed) confirmed enclosures. evacuation response. 

publicly publicly) Propagation to order. Air federal J 
confirmed adjacent units quality regulato 

confirmed by monitoring action 

responder initiated. confirmec 

accounts. Roads 

closed. No 

known injuries. 

AUG 30, 2025 a California Flats 240MW LFP <24 hrs Fire spread to 4 2-mile radius CAL FI RE 

PROPAGATION Energy Storage storage {Tesla Alarm 11 AM of 84 Megapack evacuation response. 

/ Parkfield 84 Tesla Megapack) Aug 30; units. Thermal order issued Field Serv 

Solar Megapack ext inguished detection system Aug 30 (5:21 on-site 

Monterey units Aug 31; triggered PM) affecting monrtorin~ 
County, CA 4 units monitoring automatically. ~5 residences. EPA 

Arevon Energy • involved continued Tesla Field Lifted - 4 hrs enforcem, 

Solar+storage • Services on site. later by action. Ca 

Outdoor Tesla CAL FIRE Monterey Co. under 

Megapacks confirmed Sheriff. No investigat\ 
extinguished next injuries. No (prelimina 

day and handed private TR from C 

over for property defect, co 

monitoring. damaged. or electric 

Remaining 80 fault) . 

units unaffected 

- containment 

credited to 

outdoor spacing. 



OCT 1, 2025 a SRP Bolster 25MW LFP Several Visible f lames N. Avenue shut Local fire 

PROPAGATION Substation Outdoor (Tesla hours outside down (W 75th agency 

BESS containerized Megapack) System enclosures - Ave area) for response. 

Glendale-Peoria offline; confirmed hours. Multi· EPA actior 

border, AZ mult i• propagation agency SRP syste 

Salt River agency beyond initiating response remainso· 

Project· response container. (Peoria, as of earl) 

Outdoor Tesla Adjacent Phoenix, 2026. 

Megapacks containers Glendale FDs). 

cooled with No injuries. No 

water community 

defensively. evacuation 

Affected unit order issued. 

allowed to burn 

out under 

controlled 

conditions. 

System off line as 

of early 2026; no 

confirmed 

return-to-service 

date. No official 

root cause 

released. 

DEC 19, 2025 a Church Street Small-scale Li-ion Active >24 Fire confined to a Air monitoring Village of 

CELL IGNITKlN 
Battery Storage commercial (Powin, hrs single container. by Orange Warwick 

Facility BESS Centipede) Alarm 10:15 No propagation County enforcem, 

Village of (exact MWh PM Dec 19; to adjacent units. HazMat: HCN action. Sit 

Warwick, NY not still active System idled. detected at condemnE 

Convergent disclosed) Dec 20; site Facility was non- 0.5 ppm near Jan 2026. 

Energy & Power condemned compliant and site (~50% of Orange Cc 

• Powin Jan 2026 operating federal safety HazMat 

Centipede units without limit). deployme 

Certificate of Downwind Operator 

Compliance at readings: zero. (ConvergE 

time of fire. Root No community lacked rec 

cause: evacuation CertificatE 

manufacturing ordered. No Complianc 

defect in Powin injuries. Village CTIF repo 

unit allowed pursuing cost as major 

water infiltration recovery and regulatol) 

- electrical fire. enforcement complianc 

Site condemned action against failure. N) 

by Village of Convergent. State scru 

Warwick Jan elevated. 

2026. 



JAN 21, 2026 • Unnamed BESS Utilrty- Li-ion Hours 

C{LL IOffllON Facility adjacent (chemistry (fire 

Fire damages No injuries. No Local fire 

battery community departme 
San Marcos, CA BESS unspecified) controlled enclosure. evacuation. San Marc• 

Operator not (exact same day) Contained within Local roads Crty Coun 

publicly capacity not originating unrt. monitored. adopted r 

confirmed• confirmed} No propagation BESS sitin 

Outdoor reported. San guideline! 

Marcos adopted state/fedf 
battery storage action 

guidelines as reported. 

regulatory 

follow-up (Mar 

2025 ordinance 

context). 

< > 



Stage 4 - Installation Catastrophic (2 
events) 

Gateway (May 2024) & Moss Landing 

(Jan 2025) both reached Stage 4 

because fire spread across a significant 

fraction of the installation (one full sub• 

building; 55- 80% of Phase 1), involved 

prolonged multi-day burning, triggered 

EPA CERCLA enforcement actions, 

required months-to-years of hazmat 

remed iation, and/or caused community 

evacuations with potential air quality 

exposure. These are the closest domestic 

analogs to INES Level 4- 5 in terms of 

emergency response scope and 

regulatory consequence - though neither 

produced dispersive long-term 

radioactive contamination. 

CLASSIFICATION RATIONALE 

Stage 3 - Propagation (4 events) 

Escondido, Royse City, Parkfield, 

Glendale-Peoria all saw thermal runaway 

spread beyond the originating cell/module 

to adjacent modules or containers, 

triggering multi-agency fire response, 

road closures, and in some cases 

evacuation orders. Containment was 

ultimately achieved at the unit or container 

cluster level. These events are 

functionally analogous to a BESS 

installation meeting the UL 9540A unit• 

level test failure criteria - propagation 

occurred but was arrested before 

consuming the full installation. 

Stage 2 - Cell Ignition (4 events) 

Santa Ana, Hillsboro, Warwick, San 

Marcos involved confirmed cell or 

module-level thermal runaway resulting in 

fire, but containment was achieved within 

the originating unit or battery room. No 

propagation to adjacent units was 

confirmed. In Warwick, regulatory non• 

compliance elevated the incident's 

significance beyond the physical Stage 2 

outcome - illustrating the gap between 
containment success and systemic safety 

failure. The near-threshold HCN reading 

(0.5 ppm) at Warwick is particularly 

notable. 

Cross-Incident Pattern Analysis 

CHEMISTRY INDOOR VS. OUTDOOR EPA INVOLVEMENT REPORTING GAP 

Both Stage 4 events involved 

NMC chemistry - more 

thermally unstable than the 

The two worst events (Gateway, EPA CERCLA involvement Root cause has not been 

Moss Land ing) were indoor occurred in both Stage 4 events, officially confirmed for any of the 

building installations. All Stage establishing a de facto threshold: 10 incidents listed. This 

newer LFP. Both Stage 3 events 2- 3 events with better outcomes a Stage 4 classification 

with LFP (Parkfield, Glendale• were containerized outdoor correlates strongly with federal 

Peoria} were better contained systems, consistent with NFPA hazmat jurisdiction, the closest 

despite larger installed capacity. 855's risk tier hierarchy. battery analog to NRC 

mandatory notification. 

classification was conducted 

entirely from public sources -

illustrating the mandatory 
reporting vacuum identified in 

Section 05. 




